The communication of relevant patient information between general practitioners (GPs) and medical specialists is important in order to avoid fragmentation of care thus achieving a higher quality of care and ensuring physicians' and patients' satisfaction. However, this communication is often not carried out properly. The objective of this study is to assess whether communication between GPs and medical specialists in the referral process is associated with the organisation of primary care within a country, the characteristics of the GPs, and the characteristics of the primary care practices themselves. Methods: An analysis of a cross-sectional survey among GPs in 34 countries was conducted. The odds ratios of the features that were expected to relate to higher rates of referral letters sent and communications fed back to GPs were calculated using ordered logistic multilevel models. Results: A total of 7183 GPs from 34 countries were surveyed. Variations between countries in referral letters sent and feedback communication received did occur. Little of the variance between countries could be explained. GPs stated that they send more referral letters, and receive more feedback communications from medical specialists, in countries where they act as gatekeepers, and when, in general, they interact more with specialists. GPs reported higher use of referral letters when they had a secretary and/or a nurse in their practice, used health information technologies, and had greater job satisfaction. Conclusions: There are large differences in communication between GPs and medical specialists. These differences can partly be explained by characteristics of the country, the GP and the primary care practice. Further studies should also take the organisation of secondary care into account.
Background
Continuity of care is one of the key elements of modern healthcare systems [1] [2] [3] [4] . An increasing number of patients with chronic diseases and multimorbidity [5] usually receive health care from both general practitioners (GPs) and several medical specialists. This highlights the need for a connection between all the health care events of each patient, in short that care is coordinated [4, 6] . Continuity of care contains three major dimensions. Firstly, there must be personal continuity, meaning that patients have a personal physician who knows and follows them in separate care settings. Second is team continuity, which entails that relevant patient information is communicated between physicians within a care setting. Finally, cross-boundary continuity is important, that is the communication of relevant patient information and cooperation between physicians from different settings [2, 3, [7] [8] [9] . Previous studies showed that high rates of communication between physicians were associated with better patient outcomes and greater satisfaction among both patients and physicians [10] [11] [12] [13] . Low rates of communication seem to decrease the quality of care due to delayed diagnoses and treatments, repeated diagnostic examinations, increased rates of adverse events, and avoidable hospitalisations [10, [14] [15] [16] [17] .
Communication between physicians usually takes place when a patient is referred by one physician to another. As such, it represents one of the most important steps in the referral process itself [18] . As referrals usually occur from a GP to a medical specialist, [19] it is relevant to focus our attention especially on these professionals. Despite this relevance, the exchange of patient information between GPs and medical specialists through referral letters by GPs and feedback reports by medical specialists has been demonstrated to be performed inadequately [20] . Studies conducted in the USA showed that in only 50% of the cases medical specialists did receive information about patients referred by general paediatricians [11, 21] . Another study stated that 68% of the medical specialists do not receive information from GPs [14] .
Research has shown that communication between primary and secondary care was better when GPs indicated that they had 'adequate time' during consultations with patients [14, 22] . In addition, the presence of a nurse in the practice and the use of health information technologies (HITs), and/or a greater integration between GPs and medical specialists, have shown to improve communication [21] [22] [23] [24] . Nurses and HITs can help GPs in the production and the delivery of referral letters, and also in obtaining feedback from the specialists by chasing them up.
So far, studies on correlates of communication between primary and secondary care were performed in single countries. International studies on referrals, meanwhile, have not focused on this specific topic [25] . The organisation of primary care varies greatly between countries which might affect attitudes and practices of GPs and, therefore, rates of communication between GPs and medical specialists [26, 27] . By using data from 34 countries, our study investigates whether differences between countries in the organisation of their primary care systems are related to the rate of communication between primary and secondary care. We then assess whether characteristics of GPs and primary care practices are associated with this communication, independent of the organisation of the primary care system in which GPs operate.
The aim of our study is to assess what are the factors which explain the variation between countries in the rates of communication between GPs and medical specialists in referrals. Can they be explained by differences in how primary care is organised at the national level and by differences in the characteristics of GPS and primary care practices ( Fig. 1) ? We hypothesise that, in the referral process from a GP to a medical specialist:
1. Health care systems that are more orientated towards primary care, [26, 27] achieve higher rates of communication in both directions (referral letters sent and feedback communication received); 2. GPs who report a higher workload and lower satisfaction send fewer referral letters to medical specialists than those who reported a lower workload and greater job satisfaction; 3. GPs working with support staff and computer facilities, achieve higher rates of communication to, and from, medical specialists; 4. GPs who have more informal interactions with specialists have more communication to, and from, medical specialists.
Methods
To assess the rates of communication between GPs and medical specialists in 34 [28] [29] [30] .
Measures Communication
The indicators of communication between GPs and medical specialists were derived from the following questions:
-To what extent do you use referral letters (including details on provisional diagnosis and possible test results) when you refer patients to a medical specialist? -To what extent do medical specialists inform you after they have finished the treatment or diagnostics of your patients?
Possible answers for the first question were "for all patients whom I refer", "for most patients", "for a minority of patients" and "seldom or never". Possible answers for the second question were "(Almost) always", "Usually", "Occasionally", and "Seldom or Never".
Organisation of primary care
Whether or not a country is oriented towards primary care [26, 27] was established on the basis of the presence of a gatekeeping system. We derived these data in 30 countries from the Primary Health Care Activity Monitor (PHAMEU) study [31, 32] . Data from four countries (Australia, Canada, New Zealand and FYR Macedonia) were collected using the same methods as the PHAMEU study [33] . We considered countries with a gatekeeping system as being those with a full or partial (for a selection of referral physicians) gatekeeping system. We considered countries with no gatekeeping system as those with no mandatory gatekeeping, regardless of the presence of incentives for patients who contact the GP as a first step [32] .
Workload and job satisfaction
Workload was defined objectively as 'the amount of time that certain activities consume or the frequency with which certain activities take place'. [34] We used variables from the questionnaire that assessed the number of patient visits and telephone calls in a normal working day, and the number of weekly working hours. For job satisfaction, [34] we used a score based on six statements in the questionnaire. GPs were asked to agree, or disagree, with the following statements: 'I feel that some parts of my work do not really make sense', 'My work still interests me as much as it ever did', 'My work is overloaded with unnecessary administrative detail', 'I have too much stress in my current job', 'Being a GP is a wellrespected job' and 'in my work there is a good balance between effort and reward'. A higher score indicates greater job satisfaction. The internal consistency (Cronbach's alpha), computed over the whole dataset, is 0.68.
Fig. 1 Visual model: features that potentially influence communication between GPs and medical specialists

Support staff and computer facilities
We included data about the availability of a secretary and/or a nurse [35] in the primary care practice (Yes/ No). 'Use of HIT in the referral process' was derived from a question asking whether GPs use the computer to send referral letters to specialists (Yes/No).
Informal interactions
We calculated a score, based on the answers to the question 'How often do you ask advice from the following medical specialists?', the different medical specialists being: paediatrician, internist, gynaecologist, neurologist, dermatologist, geriatrician, psychiatrist, radiologist. A higher score indicates higher frequency of interactions.
Statistical analysis
Firstly, we calculated the distribution of answers to the two communication questions. Next, we applied ordered logistic multilevel models to analyse the relationship between the two outcome variables and independent variables. Cases with missing data were excluded list-wise. Continuous variables were centred around the mean. We included two levels (country and GP) in our models. For each outcome variable, an initial model with background variables (age and gender of GPs, practice location and employment status of GPs) was estimated. Then, for the outcome 'rate of referral letters', we performed four cumulative models. We added variables as follows: 1) The objective workload and job satisfaction of GPs; 2) The availability of support staff and computer facilities; 3) The informal interactions of GPs with medical specialists; and 4) The organisation of primary care at a country level (gatekeeping system in place). For the outcome 'reception of feedback communications from specialists' we estimated just three models, since we did not hypothesise that the objective workload and job satisfaction of GPs might be associated with this outcome. We only present the final models in the tables. For each of the two outcome variables we calculated the intraclass correlation (ICC). We used π 2 /3 as approximation of the individual level variance [36] . We also calculated the percentage of reduction of variance in the final model at the country level. The total variance was approximated by using the linear predictor approach as described by Snijders and Bosker [36] . The level of statistical significance was set at p < 0.05. Descriptive and multilevel analysis were performed using Stata version 13.0.
Results
Rates of communication
A total of 7183 GPs completed the questionnaire (QUA-LICOPC database version 4.2). The median participation rate was 30% [30] . The background characteristics of GPs are described in Table 1 . Figure 2 shows the distributions of answers for the two communication variables by country. The majority (65.8%) indicated that they always send letters to a specialist when they refer a patient. There were, however, large differences between countries (e.g., 97.7% of GPs in Canada and only 6.9% in Germany). A total of 7.5% of GPs stated that they sent referral letters for a minority of the patients whom they refer. Furthermore, 6.5% stated that they 'seldom or never' send referral letters. In some countries (Denmark, Ireland, Malta, the Netherlands, Norway, Slovenia, Spain, England, Australia, Canada, New Zealand) almost all GPs send referral letters for all or most patients In other countries (Austria, Bulgaria, Germany, Italy), however, more than half of the GPs send referral letters seldom or never, or for a minority of patients whom they refer. In total 38.4% of GPs '(almost) always' receive feedback communications from specialists, with percentages that range from 79.6% in New Zealand to 1.3% in Turkey. Conversely, 11% of the GPs never receive feedback communications from specialists, with peaks in Turkey (79.9%) and in Cyprus (66.7%), and low percentages of GPs who never receive feedback in Belgium, Denmark, Lithuania, the Netherlands, Norway, Sweden, England, Australia, Canada, and New Zealand. Tables 2 and 3 show the results of the logistic multilevel models. In countries with a gatekeeping system, GPs reported higher rates of referral letters were sent. The reported use of referral letters was higher among GPs with a higher number of consultations per day and among GPs with a greater job satisfaction. The same holds for the presence of support staff and the use of computers. Moreover, GPs reported higher rates of referral letters were sent, when they have more informal interactions with specialists. The variance at country level is high (Intraclass correlation (ICC): 42% in the initial model). The proportion of the country level variance explained by this model is 7%. (Table 2 ) Comparing the third model (with all GP/ practice characteristics) to the initial model, shows that the country level variance does not decrease with adding GP/practice characteristics. Hence, there are no marked composition effects. (not in table) .
Associated factors
GPs report higher rates of feedback communications when they have higher rates of informal interactions with specialists. In countries with a gatekeeping system, GPs also report higher rates of feedback communication. (Table 3 ) Furthermore, for this outcome, variance between countries is high (ICC: 39% in the initial model). The proportion of country level variance explained by this model is 14%. Comparing the second model (with all GP/practice characteristics) to the initial model, shows that the country level variance does not decrease with adding GP/practice characteristics. Again, there are no marked composition effects. (not in table) .
Discussion
This study aimed to assess whether higher rates of communication between GPs and medical specialists during referrals are associated with the organisation of primary care at the country level and with characteristics of the primary care practices and GPs. Countries in which GPs play a gatekeeper role show higher rates of communication between GPs and medical specialists. A greater job satisfaction of GPs is positively related to the frequency of referral letters sent by GPs. A higher objective workload is associated with more referral letters being sent. The presence of support staff in the practice and the use of computers are positively related to the frequency of referral letters but not with the frequency of feedback communications. More informal interactions between GPs and specialists, for example through the use of telephone calls to ask for advice, is associated with higher frequencies of both referral letters and feedback communications. Previously, a lower subjective workload (and therefore greater job satisfaction) was found to be associated with better performance by GPs and with greater patients' satisfaction with their GPs [37] . The number of consultations could, possibly, not be a valid indicator of workload, because the time these consultations take might also be important. Moreover, GPs' workloads are also determined by other tasks [38] . Our results are only partially consistent with a previous study conducted in the USA, in which the involvement of a nurse at the primary care practice was associated with higher rates of feedback communication received by GPs. But also the use of HITs was associated with higher reports of sending and receiving communications only by medical specialists alone, and not by GPs [22] .
Our results confirm the need for GPs to play a pivotal role within health care organisations. Apparently, this is also recognised by specialists, who are more prone to sending feedback communications to GPs if they know that GPs have a central role in the management of care of their patients. This will be the case in countries with a gatekeeping system in place.
The results of this study can be useful for decision makers. Apparently, simple, modifiable features of GPs' everyday practice, such as the use of a computer, the support of a secretary and/or a nurse, and a high number of interactions with specialists, may be helpful for the delivery of services of a better quality. In countries such as Belgium, Greece, and Italy, at least one quarter of the practices do not have a secretary or a nurse. In these countries, policies aimed at favouring the employment of such professionals might be promoted [39] . At the national and regional level decision makers can implement electronic patients' health record systems [40] . These systems have shown to be useful in improving the share of patients' information among physicians [23] . Decision makers may also play a role in promoting interactions between health care providers. Policies aimed at building a network that allows regular contacts between GPs and medical specialists seem to be useful in improving communication in both directions when a patient is referred. Interaction between different health care professionals has been associated with better health outcomes and lower avoidable hospitalisation [41] . Finally, policies aimed at increasing job satisfaction, for example by balancing efforts and rewards, and/or by increasing the awareness of GPs about the importance of their role in health care systems, can help in this regard [42] .
The results of our study demonstrate that the gatekeeper role of GPs explains only a minor part of the variance at a country level in the communications between GPs and medical specialists. Therefore, there must be characteristics of the organisation of health care at a national level that were not included in our study, but which influence the delivery of referral letters and the receipt of feedback communication by GPs. It must be also noted that, in our study, primary care practices' characteristics are not associated with receiving feedback communications from medical specialists. The receipt of these communications is more likely to depend upon medical specialists' attitudes and the characteristics of the specialist medical setting [21, 22] .
The main strength of this study is that it involves 34 countries, and thus allows estimates to be made of the association between the organisation of primary care at a national level and the outcomes of this study. The study also allows us to assess the GPs' characteristics that are associated with communication between primary and secondary care, independent of the organisation of the primary care system in which GPs operate. Another strength is the use of multilevel regression analysis. This allows to examine simultaneously the effects of predictors at group-and at individual-levels, in order to account for the non-independence of observations within groups. It allows to examine both variation between individuals and between groups [43, 44] . With regard to the basic demographic characteristics age and gender, the study populations of GPs were representative of GPs in the respective countries [30] . Our study was conducted mainly in European countries and mostly among member states of the European Union. Three countries outside Europe participated in the study. Most of the countries participating were high income countries. This limits the generalisability of the results. We do not know whether the associations found, will also be valid in low and middle income countries and outside of Europe. The main limitation is that we have only data from GPs and, as explained above, we cannot estimate which characteristics of medical specialists involved in the referral process are associated with the delivery of referral letters and the receipt of feedback communications by GPs. Moreover, both of our outcome questions were addressed to GPs. Therefore, as we asked GPs about behaviours of medical specialists, there is a risk of reporting bias. It should also be mentioned that, in some countries, it is possible that patients self-refer to medical specialists without consulting a GP first. This may be the case particularly for certain categories of medical specialists, such as gynaecologists, internists, neurologists [32] . One of the two outcome questions included in this study ('To what extent do medical specialists inform you after they have finished the treatment or diagnostics of your patients?') might also include patients who selfreferred. Our first outcome variable was based on the question of whether or not GPs send referral letters. We do not have additional information on the other means of communication from GPs to specialists in the referral process. We only mentioned referral letters in the question. Therefore, there might have been communication other than through a referral letter that we have missed. This limitation does not apply to the feedback information as the means of communication were not specified. Another limitation is that the study only evaluated primary care through data collected among GPs. In some countries there are also other providers of primary care who are not included in this study [28] . A final limitation is that we only evaluated the rates of referral letters sent and feedback communications received. We do not have information about the quality of these letters and the feedback nor about the referral process as a whole [11] . The QUALICOPC study was designed to cover a broad range of topics and not as a study into referral processes. We were therefore restricted in the nature and number of questions we could use. The quality of the referral process should be further explored in international research.
Conclusion
There is a large variation among countries in the communication between GPs and medical specialists. The organisation of primary care at a country level, and specifically where there is a gatekeeping system in place, is associated with higher rates of communication. Characteristics of primary care practices and GPs are associated with rates of communication, independent of the health care system in which GPs operate. Moreover, this paper underlines the need for future studies to have a more comprehensive picture of the factors which, potentially, have a mutual relationship with the sharing of information between GPs and medical specialists in referrals. 
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